Abstract Synovial sarcoma comprises approximately 10 % of all soft tissue sarcomas. Although synovial sarcoma has been reported in practically every organ, the extremities are the commonest site of occurrence followed by the head and neck. Primary synovial sarcoma of the pharynx is rare and only case reports have been published. We report a series of five cases of primary synovial sarcoma involving the pharynx.
Introduction
Synovial sarcoma (SS) is a malignant neoplasm that arises from the primitive pluripotent mesenchymal cells near to or remote from the articular surfaces [1] . It is a relatively rare tumor, occurs mainly in adolescents and young adults, has a slight male predominance, and comprises approximately 10 % of all soft tissue sarcomas [2] . The extremities are the commonest site of occurrence followed by the head and neck region (5-10 % of all cases) [3, 4] . Most of these latter cases arise in the paravertebral connective tissue spaces and manifest as retropharyngeal and/or parapharyngeal masses. The first case of primary hypopharyngeal SS was reported by Jernstorm [5] . Since then there have been several independent case reports. However, there are very few case series of primary SS of the pharynx in English literature. Here, we describe five cases of SS of the pharynx reported from our institution.
Cases
We searched our archives for cases of SS reported over a period of 10 years (2005-2014) . A total of 347 cases were reported during this time. Of these, 22 were located in the head and neck region including 5 cases in the pharynx. Of these five patients, three were male and two were female. Age ranged from 14 to 29 years (mean 23 years). History of difficulty in swallowing and progressively increasing shortness of breath was present in two cases (Case 1 and Case 2 respectively). In three of the cases, the tumors were located in the hypopharynx (Cases 1, 4, and 5), while in two cases, tumors were located in the pharynx and pyriform fossa.
Histology
Out of the five cases, four were received for primary histopathological diagnosis while one case was referred to us for a second opinion (Case 3). The average size of the specimens was 5.3 cm in largest dimension. Two of the cases were grossly polypoidal and soft to firm in consistency (Fig. 1a, b) , while the other three were received as multiple irregular tissue pieces. Representative sections were submitted, processed, and embedded in paraffin blocks. Routine Hematoxylin and Eosin (H and E) stain was performed. Histology of all five cases revealed a biphasic tumor with spindle and epithelial components. Surface stratified squamous epithelium was seen in two cases (Fig. 2a) , while the remaining three cases showed surface ulceration. The spindle cells were arranged in sheets and fascicles and demonstrated moderate nuclear pleomorphism. Interspersed among these spindle cells were glands and solid nests of epithelial cells. These cells were cuboidal to columnar with moderate nuclear pleomorphism (Fig. 2a, b) . Focal myxoid change and stromal collagen bands were seen in three cases each. One case showed focal calcifications (Fig. 2c) . Mitotic figures ranged from 1 to 5 mitoses/10 HPFs (mean 2.6 mitoses/10 HPFs). Immunohistochemical stains EMA, CKAE1/AE3, CK7, CK19, CK5/6, CD34, CD99, BCL2, and Vimentin were performed, the results of which are summarized in Table 1 . A diagnosis of biphasic SS was rendered on all five cases. IHC stain TLE1 was performed retrospectively and demonstrated strong nuclear positivity in all five cases (Fig. 2d) , further supporting the diagnosis. Follow up was 
Discussion
Synovial sarcoma is a translocation associated malignant neoplasm mainly affecting young adults with a propensity to occur in extremities (particularly the knee) followed by the head and neck region, the latter accounting for 5-10 % of all cases [1, 3, 4] . Head and neck SS usually arise in the paravertebral connective tissue and present as retropharyngeal and/or parapharyngeal masses [3] . Males are affected twice as often as females [6] . SS typically show a t(x;18) translocation with fusion between SSX1 or SSX2 and SYT genes. FISH and RT-PCR have been employed for the rapid diagnosis of SS [1, 3] . Since the first case of primary hypopharyngeal SS reported by Jernstorm [5] , several independent case reports have been published. However, there are very few case series of primary SS of the pharynx in English literature [1] . In spite of extensive review of the literature, we could not find case series focusing exclusively on pharyngeal SS. However, pharyngeal SS are included in a number of case series looking at head and neck SS in general. These series describe SS not only in the pharynx but also in other head and neck locations such as nose, paranasal sinuses, larynx, parapharyngeal space, etc. We have described five cases of SS of the pharynx reported in our department over a period of 10 years (2005-2014). The comparison of our cases with the published case series [7] [8] [9] [10] [11] [12] is shown in Table 2 . As shown in this table, the average age, male to female ratio, and average tumor size in our series are similar to the findings in these studies. However, the number of monophasic SS is much higher in the studies by Roth et al. [7] and Crowson et al. [11] .
Histologically there are two major categories of SS: biphasic and monophasic type. Biphasic SS has distinct epithelial and spindle cell components. Of the monophasic SS, the vast majority are the monophasic fibrous type which itself is the most common type of SS [3] . Monophasic epithelial type of SS has also been described but this tumor cannot be reliably recognized and distinguished from adenocarcinoma without cytogenetic or molecular tests. SS may also present as a poorly differentiated round cell sarcoma often arranged in pericytomatous pattern (poorly differentiated sarcoma). This is not a distinct subtype of SS; rather it represents a form of tumor progression that can occur in either monophasic or biphasic SS [3] . Histologically, no tumor in the body resembles biphasic SS. However, many tumors such as fibrosarcoma, malignant peripheral nerve sheath tumor (MPNST) and hemangiopericytoma can simulate monophasic SS [13] . Poorly differentiated SS can mimic Ewing's sarcoma. A panel of Immunohistochemical stains is thus necessary to avoid pitfalls in the diagnosis. Immunohistochemically, CD99, BCL-2, and Vimentin positivity is seen in the spindle cells. Cytokeratin expression is seen in 90 % of SS both in the epithelial and a few cells of the sarcomatous component. Expression of cytokeratin 7 and cytokeratin 19 along with epithelial membrane antigen (EMA) is also observed [14] . Transducer like enhancer of split 1 (TLE 1) [15] . All five cases in our series were biphasic on histological examination. Monophasic SS is considered to be the commonest histological type of SS [9] . The fact that all five of our cases were biphasic is interesting because monophasic SS usually outnumbers biphasic SS elsewhere in the body. However, single case reports describing SS of the pharynx provide mixed evidence with some showing biphasic and others showing monophasic histological pattern [1, 6, [16] [17] [18] [19] . We suggest that there may be some as yet unreported association between SS of the pharynx and biphasic histological pattern. However, further studies with larger numbers of cases will be needed to prove this suggestion.
The tumor usually occurs as an asymptomatic mass until it attains sufficient size to cause pressure effects on neighboring structures. This process is usually more rapid in head and neck SS than those in the extremities [1] . Lockey et al. [20] reported that patients with head and neck SS were diagnosed an average 20 months earlier than those with tumors in the extremities. However, the better prognosis of head and neck SS is controversial. Pai et al. reported a higher survival in patients with neck disease than in limb tumors [21] . In another study by Kartha and Bumpous, it was found that the 5-year survival rate of head and neck SS was 40 % as compared to 60 % 5-year survival in SS at all other sites [22] .
The primary mode of treatment is wide surgical excision, which includes a normal appearing tissue cuff to ensure tumor negative margins. However, this cannot be accomplished in the head and neck due to the proximity of the tumor to vital structures. The results of multimodality treatment appear to be better than those seen with any single modality treatment or with any form of salvage therapy [1] . The role of radiation is confined to reducing the risk of local recurrence following resection. Radiation does not improve long term survival [1] .
We have described five cases of primary biphasic SS of the pharynx. Consistent with the published literature, these comprised 1.4 % of all cases reported as SS from our department over a period of 10 years. Less than 90 cases of primary SS of the pharynx have been reported [1] and these have been individual case reports. This is the first case series of primary pharyngeal SS from our country.
